Transgenic tobacco plants overexpressing cotton glutathione S-transferase (GST) show enhanced resistance to methyl viologen.
A GST (EC 2.5.1.18) gene (Gst-cr 1) from cotton was introduced into Nicotiana tabacum by Agrobacterium tumefaciens-mediated transformation. Transgenic tobacco plants overexpressing Gst-cr1 were normal in growth and mature compared with control, but had much higher levels of GST and GPx activities and showed an enhanced resistance to oxidative stress induced by a low concentration of methyl viologen (MV). Six antioxidant enzymes, glutathione S-transferase, glutathione peroxidase (EC 1.11.1.9), superoxide dismutase (EC 1.15.1.1), peroxidase (EC 1.11.1.7), catalase (EC 1.11.1.6), and ascorbate peroxidase (EC 1.11.1.11) were monitored in transgenic lines and non-transgenic control during MV treatments. When they were treated with 0.03 mmol/L of MV, both transgenic lines and control showed a rapid increase in the activities of GST, GPx, SOD, POD, APx, while the activity of CAT seemed to be irregular. The percent of the increase in SOD and POD activities was much higher in control than in transgenic plants. When treated with 0.05 mmol/L of MV, both control and transgenic plants were severely damaged, and the activities of the six enzymes decreased sharply.